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(57)Abstract: 

PURPOSE: To simplify equipment by performing both the 
clarification with a membrane filter equipped with a 
membrane module and the removal of soluble materials 
with an adsorber in the same equipment. 
CONSTITUTION: In the lower part of a membrane filter 1 
equipped with an outer pressure type membrane module 
8, is installed an adsorbing layer 7 using a granular 
adsorbent for adsorbing soluble materials dissolved in 
raw water to simultaneously remove both suspended 
and soluble materials. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Membrane filtration equipment characterized by preparing the adsorption layer which used the 
granular adsorption material which adsorbs the dissolved solids which are dissolving in the lower part of the 
membrane filtration facility with which the external pressure mold membrane module is arranged into raw 
water, and removing a suspended solid and dissolved solids to coincidence. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the membrane filtration equipment for filtering the 
suspended solid contained in raw water, such as river water, lake water, nightsoil, sewage, service water, 
and waste water. 
[0002] 

[Description of the Prior Art] In the target raw water, many the algae and bacteria (active sludge etc.) which 
are easy to produce slime in a filter in addition to the inorganic substance which is easy to remove by 
filtration as an SS are contained. Moreover, dissolved solids other than the above-mentioned matter, such as 
odor and tastes, such as a chromaticity, manganese, and a musty odor, a trihalomethane precursor, and the 
minute amount organic substance, are contained. In order to process these raw water, methods, such as 
[coagulation sedimentation -> filtration] and [pressurization surfacing -> filtration], perform for SS removal 
a current general one, and it is processed by the activated-carbon-treatment method etc. apart from the 
process of SS removal to dissolved solids. 

[0003] As compared with the above-mentioned conventional SS removal mode of processing, SS removal 
mode of processing by membrane filtration equipment has the very good water quality of treated water other 
than 1 dissolved solids. 

2) It may be able to carry out by non-dosing. 

3) An advance of a future film technique can be desired. 

There is ************ ^nd the ED of utilization is everything line crack ******. However, in a micro filter 
and ultrafiltration membrane, removal of dissolved solids is difficult. Therefore, even when carrying out 
removal processing of the SS using a film processor, for removal of dissolved solids, separate facilities, 
such as activated carbon treatment, are needed. 

[0004] Therefore, in the present condition, a micro filter or ultrafiltration membrane is used, and in order to 
perform removal of insolubility and dissolved solids, it becomes a process as shown in drawing 3 . Although 
granular active carbon is common as an adsorption facility in drawing because of removal of dissolved 
solids, manganese sand is needed for removal of dissolution manganese. Moreover, at the present process, 
cleaning equipment is needed for a film processor and an adsorption facility, respectively. 
[0005] Circulation layer equipment is indicated by JP,2-75304,A for removal of dissolved solids. This 
equipment is an outstanding processor from which dissolved solids are removed, circulating through raw 
water and the mixture of granular adsorption material at a rate quicker than the settling velocity of granular 
adsorption material, circulating through the granular adsorption material with raw water using granular 
adsorption material. The above-mentioned circulation layer equipment cannot perform removal of a non- 
melt. However, this equipment has the description that less deposition in the granular adsorption material 
layer of a suspended solid is than the case of a fixed adsorption layer, even if raw water contains SS 
component, since it circulates through raw water and the granular adsorption material layer is used as the 
fluid bed. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention removes the turbidity 



reduction by the membrane filtration facility with which the membrane module is arranged, and the 
dissolved solids by adsorption facility within the same equipment, and is to simplify a facility. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem is attained by the membrane 
filtration equipment characterized by preparing the adsorption layer which used the granular adsorption 
material which adsorbs the dissolved solids which are dissolving in the lower part of the membrane filtration 
facility with which the external pressure mold membrane module is arranged into raw water, and removing a 
suspended solid and dissolved solids to coincidence. 

[0008] In order that the main point of this invention may remove a suspended solid and dissolved solids to 
coincidence within ** same equipment, the raw water which fills up the lower part of a processor with 
adsorption material as a granular object, and is used as a packed bed lets water flow as an upper 
counterflow. 

** In order to let the raw water containing a suspended solid flow, in order that granular adsorption material 
may cause lock out with a suspended solid, let a granular adsorption material layer be the fluid bed by the 
fixed bed. Adsorption treatment of the dissolved solids is carried out in this granular adsorption material 
layer. 

** A suspended solid removes the suspended solid which it is made to pass the fluid bed of granular 
adsorption material, and was passed with the membrane module installed in the upper part of a granular 
adsorption material layer by filtration. 

** Perform washing of granular adsorption material and a membrane module to coincidence within the same 
equipment. It is especially. 

[0009] As adsorption material, well-known things, such as powdered active carbon and manganese sand, 
can be used. Moreover, depending on the quality of a processing object, mixed use of two or more 
adsorption material may be carried out. 

[0010] An organic film or the ceramic film is sufficient as the quality of the material of the film used for an 
external pressure type membrane module, and the film is classified according to the grain size of the 
suspended solid by which fractionation is carried out in the case of filtration with the usual filtration 
membrane, a micro filter, or ultrafiltration membrane. In the usual filtration membrane, a micro filter sets a 
particle 1 micrometers or more as the object of filtration of a 0.01 -several micrometers particle. Moreover, 
let ultrafiltration membrane be the object of filtration of a very detailed colloidal particle or the amount 
molecule of macromolecules. 

[001 1] Amount of water required in order to make a granular adsorption material layer into the fluid bed, 
and the amount of water of a membrane process become non-equilibrium (amount of water required for 
making granular adsorption material usually fluidize is larger than film quantity of water to be treated). For 
this reason, it is a useful means to circulate the fluidization duty of water within equipment, in order to 
remove a suspended solid and dissolved solids to coincidence within the same equipment. As an approach 
of circulating this raw water in equipment, many approaches, such as other stirring of the water supply with 
a pump, can take. 

[0012] Circulating raw water within a processor increases contact time with the adsorption material of raw 
water besides for making a granular adsorption material layer into the fluid bed, and it is useful also to 
making the removal effectiveness of dissolved solids increase. 

[0013] Also in the granular adsorption material made to fluidize, since there is deposition of a certain 
amount of suspended solid, a suspended solid is eliminated from adsorption material by the air wash. The air 
used for washing of adsorption material goes up, and is used for washing of the membrane module installed 
in the upper part of a processor. That is, by circulating raw water, adsorption treatment of the dissolved 
solids is carried out to fluidized adsorption material, turbidity reduction of a part of the raw water is carried 
out with a membrane module, and treated water is obtained. 

[0014] Moreover, it is also effective to utilize the circulation layer equipment of a removing-dissolved solids 
of publication sake for above-mentioned JP,2-75304,A. Circulation layer equipment given in JP,2-75304,A 
A processing tub is divided into the upward flow section and the downward flow section of raw water with 



the diaphragm formed in the center. Fill up the downward flow section with granular adsorption material, 
and raw water is supplied to equipment from under the upward flow section. It has prevented that it is made 
to circulate in equipment, fluidize a granular adsorption material packed bed, form a guide plate in the 
upper part of the upward flow section, prepare the separation section above the downward flow section, 
promote separation of granular adsorption material, and granular adsorption material flows into the 
equipment upper part with treated water over a guide plate. 

[0015] Since deposition in the granular adsorption material layer of the suspended solid contained in raw 
water is prevented by fluidization of granular adsorption material and separation in the downward flow 
section of granular adsorption material and guidance are effectively performed with this circulation layer 
equipment It becomes possible to remove a suspended solid and dissolved solids to coincidence within the 
same equipment by arranging an external pressure mold membrane module upwards at the pan of the guide 
plate of the upper part of the upflow section, and removing efficiently the suspended solid in the raw water 
which has gone up with the membrane module. 

[0016] In addition, the membrane filtration equipment of this invention can be used also for the sewage 
disposal by the activated sludge process, it can use instead of being the settling basin of an activated- sludge- 
treatment process, or active sludge can be made to be able to exist in a lauter tub, or makes biological slime 
adhere to adsorption material, and can also calculate the increase in efficiency of activated sludge treatment. 
[0017] 

[Example] The example of the membrane filtration equipment of this invention is shown in drawing 1 . This 
example does not explain this invention concretely and this invention is not limited to this. 
[0018] (Example 1) The filter 1 is divided into the raw water tub 3 and the processing tub 4 by the 
bridgewall 2. The diffuser 5 for air washes is installed in the bottom of the processing tub 4, and the 
perforated plate 6 for supporting granular adsorption material is installed in the upper part. Although the 
diffuser 5 was installed in the lower part of a perforated plate 6 here, the interior of the granular adsorption 
material layer 7 is sufficient. The external pressure type membrane module 8 (usually plurality [ Although 
one is sufficient ]) is installed in the upper part of the granular adsorption material layer 7. In addition, the 
wastewater weir 10 is established in overflow 9 in a location higher than a bridgewall 2 lower than a 
bridgewall 2 in the location higher than the external pressure type membrane module 8 to a filter 1. It can be 
open for free passage for piping, and the lower part of the raw water tub 3 and the lower part of the 
processing tub 4 can install a circulating pump 1 1 in the middle of piping, and can circulate now through 
raw water to both tubs. 

[0019] Operation of membrane filtration equipment 1 flows raw water into the raw water tub 3 of a filter 1 
by pump feeding or gravity flow first. Start a circulating pump 1 1 and flow raw water into the lower part of 
the raw water tub 3 to the processing tub 4, and become an upper counterflow, the granular adsorption 
material of the granular adsorption material layer 7 is made to fluidize, and the raw water by which 
adsorption treatment was carried out returns to the raw water tub 3 over a diaphragm 2. In this way, raw 
water will circulate through the raw water tub 3 and the processing tub 4 during circulating-pump 1 1 
operation. 

[0020] By starting the suction pump 12 connected to the external pressure type membrane module 8 for 
piping, some raw water through which it circulates is removed by the film in a suspended solid, and it flows 
into the treated water tub 13 as treated water. Usually, it is made for the balance of the raw water within a 
filter 1 not to collapse by adjusting raw water inflow according to film quality of water to be treated. The 
amount of circulation raw water between the raw water tub 3 and the processing tub 4 is carried out to more 
than a complement making granular adsorption material fluidize. When quantity of water to be treated by 
the film is made similariy to the amount of raw water required for making it fluidize, processing without 
circulating is also possible. 

[0021] When washing of the granular adsorption material layer 7 and the external pressure type membrane 
module 8 is the need, washing air is sent by Blois 15 connected to the diffuser 5 for piping, and it washes. At 
this time, a drain valve 14 is made open for ******** on the lower stream of a river of the wastewater weir 
10, and it is desirable that the suction pump 12 for membrane module 8 stops. The opening of a drain valve 



14 is adjusted in the amount in which a displacement matches the raw water amount of supply. 
[0022] The air by which aeration was carried out from the diffuser 5 discharges the suspended solid detained 
by the granular adsorption material layer 7 currendy fluidized in the upper part of the granular adsorption 
material layer 7, and also performs the air wash of the membrane module 8 which is on the granular 
adsorption material layer 7 further. Washing wastewater crosses the washing wastewater weir 10, and is 
drained from a drain valve 14. Although a membrane module 8 is usually performed in an air wash as 
above-mentioned, treated water washing etc. may be added. 

[0023] (Example 2) Although the membrane filtration equipment of an example 1 is equipment which 
prepared the granular adsorption material layer currendy fluidized in the lower part of a membrane module, 
the circulation layer equipment for removal of the dissolved solids indicated by JP,2-75304,A described 
above instead of this granular adsorption material layer currently fluidized can use it effectively. 
[0024] Drawing 2 is used and explained below by making into an example 2 the membrane filtration 
equipment which installed circulation layer equipment in the lower part of a membrane module. This 
membrane filtration equipment 20 consists of an external pressure type membrane module 22 installed in 
circulation layer equipment 21 and its upper part in drawing 2 . 

[0025] Circulation layer equipment 21 is divided into the raw water descent section 30 and the raw water 
rising limb 31 with which the granular adsorption material 25 is filled up by the diaphragm 29. Raw water is 
supplied from the raw water feed zone 24 of the bottom of equipment 20, and goes up the raw water rising 
limb 31. The granular adsorption material 25 with which the raw water descent section 30 was filled up is 
supplied to the optimum dose [ every ] raw water rising limb 3 1 from this lower part of the diaphragm 29 
which cuts and lacks the lower part, with raw water, serves as a disturbance style, goes up, and is adsorbed 
by the granular adsorption material 25 in the soluble component in raw water by the middle. 
[0026] The granular adsorption material 25 which went up with raw water collides with the guide plate 32 in 
the upper part of the raw water rising limb 31, moves in the direction of the raw water descent section 30, 
and is deposited on the packed bed of the granular adsorption material 25. Raw water is carried to the 
filtration section 23 of the upper part of a guide plate 32, after the part has contained the suspended solid. 
Suction filtration is carried out with a suction pump 26 with the external pressure type membrane module 22 
installed in this filtration section 23, a suspended solid is removed from raw water, and water is supplied to 
the filtered treated water by the treated water tub 33. 

[0027] Although the suspended solid contained in raw water deposits some in the packed bed of the 
granular adsorption material 25, it exfoliates, in case it becomes a disturbance style and goes up with raw 
water by the raw water rising limb 31. On the other hand, it is necessary to wash the external pressure type 
membrane module 22 periodically. There are various well-known approaches, such as an approach of 
making the deposit of a suspended solid exfoliating by vibration of the film by aeration as a membranous 
washing method, a method of vibrating the direct film and making a deposit exfoliate from the exterior, and 
the approach of letting flow from a membranous inside to external surface with treated water, and washing, 
and you may wash by which approach. 

[0028] The example of the cleaning method by the diffuser is shown in drawing 2 . At the time of washing, 
Blois 27 is started, aeration is carried out with a diffuser 28, a membrane module 22 is washed by the air 
bubbles going up, and a deposit exfoliates. As an approach of discharging washing wastewater out of a tub, 
the suction pump 26 of the external pressure type membrane module 22 is suspended, or the amount of 
suction is decreased, and from quantity of water to be treated, the raw water amount of supply is made [ 
many ], and the carries out overflow of the wastewater weir 34, and flows out out of a system as 
washing wastewater. It is also possible to make [ many ] the raw water amount of supply, and to discharge 
washing wastewater out of a tub. 
[0029] 

[Effect of the Invention] Removal of the suspended solid and dissolved solids which are contained in raw 
water can carry out within the same equipment, and since washing is also possible, a facility becomes 
simple, and since the installation area is also reduced, an installation cost, operation expense, administrative 
expenses, etc. can mitigate this invention sharply. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the membrane filtration equipment for filtering the 
suspended solid contained in raw water, such as river water, lake water, nightsoil, sewage, service water, 
and waste water. 
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PRIOR ART 



[Description of the Prior Art] In the target raw water, many the algae and bacteria (active sludge etc.) which 
are easy to produce slime in a filter in addition to the inorganic substance which is easy to remove by 
filtration as an SS are contained. Moreover, dissolved solids other than the above-mentioned matter, such as 
odor and tastes, such as a chromaticity, manganese, and a musty odor, a trihalomethane precursor, and the 
minute amount organic substance, are contained. In order to process these raw water, methods, such as 
[coagulation sedimentation -> filtration] and [pressurization surfacing -> filtration], perform for SS removal 
a current general one, and it is processed by the activated-carbon-treatment method etc. apart from the 
process of SS removal to dissolved solids. 

[0003] As compared with the above-mentioned conventional SS removal mode of processing, SS removal 
mode of processing by membrane filtration equipment has the very good water quality of treated water other 
than 1 dissolved solids. 

2) It may be able to carry out by non- dosing. 

3) An advance of a future film technique can be desired. 

There is ************ and the ED of utilization is everything line crack ******. However, in a micro filter 
and ultrafiltration membrane, removal of dissolved solids is difficult. Therefore, even when carrying out 
removal processing of the SS using a film processor, for removal of dissolved solids, separate facilities, 
such as activated carbon treatment, are needed. 

[0004] Therefore, in the present condition, a micro filter or ultrafiltration membrane is used, and in order to 
perform removal of insolubility and dissolved solids, it becomes a process as shown in drawing 3 . Although 
granular active carbon is common as an adsorption facility in drawing because of removal of dissolved 
solids, manganese sand is needed for removal of dissolution manganese. Moreover, at the present process, 
cleaning equipment is needed for a film processor and an adsorption facility, respectively. 
[0005] Circulation layer equipment is indicated by JP,2-75304,A for removal of dissolved solids. This 
equipment is an outstanding processor from which dissolved solids are removed, circulating through raw 
water and the mixture of granular adsorption material at a rate quicker than the settling velocity of granular 
adsorption material, circulating through the granular adsorption material with raw water using granular 
adsorption material. The above-mentioned circulation layer equipment cannot perform removal of a non- 
melt. However, this equipment has the description that less deposition in the granular adsorption material 
layer of a suspended solid is than the case of a fixed adsorption layer, even if raw water contains SS 
component, since it circulates through raw water and the granular adsorption material layer is used as the 
fluid bed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Removal of the suspended solid and dissolved solids which are contained in raw 
water can carry out within the same equipment, and since washing is also possible, a facility becomes 
simple, and since the installation area is also reduced, an installation cost, operation expense, administrative 
expenses, etc. can mitigate this invention sharply. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The technical problem of this invention removes the turbidity 
reduction by the membrane filtration facility with which the membrane module is arranged, and the 
dissolved solids by adsorption facility within the same equipment, and is to simplify a facility. 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem is attained by the membrane 
filtration equipment characterized by preparing the adsorption layer which used the granular adsorption 
material which adsorbs the dissolved solids which are dissolving in the lower part of the membrane filtration 
facility with which the external pressure mold membrane module is arranged into raw water, and removing a 
suspended solid and dissolved solids to coincidence. 

[0008] In order that the main point of this invention may remove a suspended solid and dissolved solids to 
coincidence within ** same equipment, the raw water which fills up the lower part of a processor with 
adsorption material as a granular object, and is used as a packed bed lets water flow as an upper 
counterflow. 

** In order to let the raw water containing a suspended solid flow, in order that granular adsorption material 
may cause lock out with a suspended solid, let a granular adsorption material layer be the fluid bed by the 
fixed bed. Adsorption treatment of the dissolved solids is carried out in this granular adsorption material 
layer. 

** A suspended solid removes the suspended solid which it is made to pass the fluid bed of granular 
adsorption material, and was passed with the membrane module installed in the upper part of a granular 
adsorption material layer by filtration. 

** Perform washing of granular adsorption material and a membrane module to coincidence within the same 
equipment. It is especially. 

[0009] As adsorption material, well-known things, such as powdered active carbon and manganese sand, 
can be used. Moreover, depending on the quality of a processing object, mixed use of two or more 
adsorption material may be carried out. 

[0010] An organic film or the ceramic film is sufficient as the quality of the material of the film used for an 
external pressure type membrane module, and the film is classified according to the grain size of the 
suspended solid by which fractionation is carried out in the case of filtration with the usual filtration 
membrane, a micro filter, or ultrafiltration membrane. In the usual filtration membrane, a micro filter sets a 
particle 1 micrometers or more as the object of filtration of a 0.01 -several micrometers particle. Moreover, 
let ultrafiltration membrane be the object of filtration of a very detailed colloidal particle or the amount 
molecule of macromolecules. 

[001 1] Amount of water required in order to make a granular adsorption material layer into the fluid bed, 
and the amount of water of a membrane process become non-equilibrium (amount of water required for 
making granular adsorption material usually fluidize is larger than film quantity of water to be treated). For 
this reason, it is a useful means to circulate the fluidization duty of water within equipment, in order to 
remove a suspended solid and dissolved solids to coincidence within the same equipment. As an approach 
of circulating this raw water in equipment, many approaches, such as other stirring of the water supply with 
a pump, can take. 

[0012] Circulating raw water within a processor increases contact time with the adsorption material of raw 
water besides for making a granular adsorption material layer into the fluid bed, and it is useful also to 
making the removal effectiveness of dissolved solids increase. 

[0013] Also in the granular adsorption material made to fluidize, since there is deposition of a certain 



amount of suspended solid, a suspended solid is eliminated from adsorption material by the air wash. The air 
used for washing of adsorption material goes up, and is used for washing of the membrane module installed 
in the upper part of a processor. That is, by circulating raw water, adsorption treatment of the dissolved 
solids is carried out to fluidized adsorption material, turbidity reduction of a part of the raw water is carried 
out with a membrane module, and treated water is obtained. 

[0014] Moreover, it is also effective to utilize the circulation layer equipment of a removing-dissolved solids 
of publication sake for above-mentioned JP,2-75304,A. Circulation layer equipment given in JP,2-75304,A 
A processing tub is divided into the upward flow section and the downward flow section of raw water with 
the diaphragm formed in the center. Fill up the downward flow section with granular adsorption material, 
and raw water is supplied to equipment from under the upward flow section. It has prevented that it is made 
to circulate in equipment, fluidize a granular adsorption material packed bed, form a guide plate in the 
upper part of the upward flow section, prepare the separation section above the downward flow section, 
promote separation of granular adsorption material, and granular adsorption material flows into the 
equipment upper part with treated water over a guide plate. 

[0015] Since deposition in the granular adsorption material layer of the suspended solid contained in raw 
water is prevented by fluidization of granular adsorption material and separation in the downward flow 
section of granular adsorption material and guidance are effectively performed with this circulation layer 
equipment It becomes possible to remove a suspended solid and dissolved solids to coincidence within the 
same equipment by arranging an external pressure mold membrane module upwards at the pan of the guide 
plate of the upper part of the upflow section, and removing efficiently the suspended solid in the raw water 
which has gone up with the membrane module. 

[0016] In addition, the membrane filtration equipment of this invention can be used also for the sewage 
disposal by the activated sludge process, it can use instead of being the settling basin of an activated-sludge- 
treatment process, or active sludge can be made to be able to exist in a lauter tub, or makes biological slime 
adhere to adsorption material, and can also calculate the increase in efficiency of activated sludge treatment. 
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EXAMPLE 



[Example] The example of the membrane filtration equipment of this invention is shown in drawing 1 . This 
example does not explain this invention concretely and this invention is not limited to this. 
[0018] (Example 1) The filter 1 is divided into the raw water tub 3 and the processing tub 4 by the 
bridgewall 2. The diffuser 5 for air washes is installed in the bottom of the processing tub 4, and the 
perforated plate 6 for supporting granular adsorption material is installed in the upper part. Although the 
diffuser 5 was installed in the lower part of a perforated plate 6 here, the interior of the granular adsorption 
material layer 7 is sufficient. The extemal pressure type membrane module 8 (usually plurality [ Although 
one is sufficient ]) is installed in the upper part of the granular adsorption material layer 7. In addition, the 
wastewater weir 10 is established in overflow 9 in a location higher than a bridgewall 2 lower than a 
bridgewall 2 in the location higher than the extemal pressure type membrane module 8 to a filter 1. It can be 
open for free passage for piping, and the lower part of the raw water tub 3 and the lower part of the 
processing tub 4 can install a circulating pump 1 1 in the middle of piping, and can circulate now through 
raw water to both tubs. 

[0019] Operation of membrane filtration equipment 1 flows raw water into the raw water tub 3 of a filter 1 
by pump feeding or gravity flow first. Start a circulating pump 1 1 and flow raw water into the lower part of 
the raw water tub 3 to the processing tub 4, and become an upper counterflow, the granular adsorption 
material of the granular adsorption material layer 7 is made to fluidize, and the raw water by which 
adsorption treatment was carried out returns to the raw water tub 3 over a diaphragm 2. In this way, raw 
water will circulate through the raw water tub 3 and the processing tub 4 during circulating- pump 1 1 
operation. 

[0020] By starting the suction pump 12 connected to the extemal pressure type membrane module 8 for 
piping, some raw water through which it circulates is removed by the film in a suspended solid, and it flows 
into the treated water tub 13 as treated water. Usually, it is made for the balance of the raw water within a 
filter 1 not to collapse by adjusting raw water inflow according to film quality of water to be treated. The 
amount of circulation raw water between the raw water tub 3 and the processing tub 4 is carried out to more 
than a complement making granular adsorption material fluidize. When quantity of water to be treated by 
the film is made similarly to the amount of raw water required for making it fluidize, processing without 
circulating is also possible. 

[0021] When washing of the granular adsorption material layer 7 and the external pressure type membrane 
module 8 is the need, washing air is sent by Blois 15 connected to the diffuser 5 for piping, and it washes. At 
this time, a drain valve 14 is made open for ******** on the lower stream of a river of the wastewater weir 
10, and it is desirable that the suction pump 12 for membrane module 8 stops. The opening of a drain valve 
14 is adjusted in the amount in which a displacement matches the raw water amount of supply. 
[0022] The air by which aeration was carried out from the diffuser 5 discharges the suspended solid detained 
by the granular adsorption material layer 7 currently fluidized in the upper part of the granular adsorption 
material layer 7, and also performs the air wash of the membrane module 8 which is on the granular 
adsorption material layer 7 further. Washing wastewater crosses the washing wastewater weir 10, and is 
drained from a drain valve 14. Although a membrane module 8 is usually performed in an air wash as 
above-mentioned, treated water washing etc. may be added. 



[0023] (Example 2) Although the membrane filtration equipment of an example 1 is equipment which 
prepared the granular adsorption material layer currently fluidized in the lower part of a membrane module, 
the circulation layer equipment for removal of the dissolved solids indicated by JP,2-75304,A described 
above instead of this granular adsorption material layer currently fluidized can use it effectively. 
[0024] Drawing 2 is used and explained below by making into an example 2 the membrane filtration 
equipment which installed circulation layer equipment in the lower part of a membrane module. This 
membrane filtration equipment 20 consists of an external pressure type membrane module 22 installed in 
circulation layer equipment 21 and its upper part in drawing 2 . 

[0025] Circulation layer equipment 21 is divided into the raw water descent section 30 and the raw water 
rising limb 31 with which the granular adsorption material 25 is filled up by the diaphragm 29. Raw water is 
supplied from the raw water feed zone 24 of the bottom of equipment 20, and goes up the raw water rising 
limb 31. The granular adsorption material 25 with which the raw water descent section 30 was filled up is 
supplied to the optimum dose [ every ] raw water rising limb 31 from this lower part of the diaphragm 29 
which cuts and lacks the lower part, with raw water, serves as a disturbance style, goes up, and is adsorbed 
by the granular adsorption material 25 in the soluble component in raw water by the middle. 
[0026] The granular adsorption material 25 which went up with raw water collides with the guide plate 32 in 
the upper part of the raw water rising limb 31, moves in the direction of the raw water descent section 30, 
and is deposited on the packed bed of the granular adsorption material 25. Raw water is carried to the 
filtration section 23 of the upper part of a guide plate 32, after the part has contained the suspended solid. 
Suction filtration is carried out with a suction pump 26 with the external pressure type membrane module 22 
installed in this filtration section 23, a suspended solid is removed from raw water, and water is supplied to 
the filtered treated water by the treated water tub 33. 

[0027] Although the suspended solid contained in raw water deposits some in the packed bed of the 
granular adsorption material 25, it exfoliates, in case it becomes a disturbance style and goes up with raw 
water by the raw water rising limb 31. On the other hand, it is necessary to wash the external pressure type 
membrane module 22 periodically. There are various well-known approaches, such as an approach of 
making the deposit of a suspended solid exfoliating by vibration of the film by aeration as a membranous 
washing method, a method of vibrating the direct film and making a deposit exfoliate from the exterior, and 
the approach of letting flow from a membranous inside to external surface with treated water, and washing, 
and you may wash by which approach, 

[0028] The example of the cleaning method by the diffuser is shown in drawing 2 . At the time of washing, 
Blois 27 is started, aeration is carried out with a diffuser 28, a membrane module 22 is washed by the air 
bubbles going up, and a deposit exfoliates. As an approach of discharging washing wastewater out of a tub, 
the suction pump 26 of the external pressure type membrane module 22 is suspended, or the amount of 
suction is decreased, and from quantity of water to be treated, the raw water amount of supply is made [ 
many ], and the **** carries out overflow of the wastewater weir 34, and flows out out of a system as 
washing wastewater. It is also possible to make [ many ] the raw water amount of supply, and to discharge 
washing wastewater out of a tub. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I Drawing 1 1 Drawing 1 is the mimetic diagram of one example of the membrane filtration equipment of this 
invention. 

I Drawing 21 Drawing 2 is the mimetic diagram of other examples of the membrane filtration equipment of 
this invention. 

[Drawing 31 Drawing 3 is the mimetic diagram of the general example of the conventional processor. 
[Description of Notations] 

1 Filter 

2 Bridge Wall 

3 Raw Water Tub 

4 Processing Tub 

5 Diffuser 

6 Perforated Plate 

7 Adsorption Material Layer 

8 Membrane Module 

9 Overflow 

10 Wastewater Weir 

1 1 Circulating Pump 

12 Suction Pump 

1 3 Treated Water Tub 

14 Drain Valve 

20 Filter 

21 Circulation Layer Equipment 

22 Membrane Module 

23 Filtration Section 

24 Raw Water Feed Zone 

25 Granular Adsorption Material 

26 Suction Pump 

27 Blois 

28 Diffuser 

29 Diaphragm 

30 Raw Water Descent Section 

3 1 Raw Water Rising Limb 

32 Guide Plate 

33 Treated Water Tub 

34 Wastewater Weir 
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[0011] Because a granular absorbent material layer is used for the fluid bed, there is 
an imbalance between the required water flow and the flow of membrane-processed 
water (normally, the water flow necessary to fluidize the granular absorbent material is 
greater than the membrane-processed water flow). Consequently, as a means for 
removing both suspended substances and dissolved substances in a single device and 
at the same time, it is useful to circulate the flow that is used for fluidization within the 
device. In terms of the method for circulating this raw water in the device, in addition to 
pumping the water with a pump, many methods can be used, such as stirring and the 
like. 

[0012] Circulating the raw water within the processing device is useful not only for 
producing a fluid bed with the granular absorbent material layer, but also for increasing 
the contact time between the raw water and the absorbent material and increasing the 
efficiency with which the soluble substances are removed. 

[0013] As suspended substances accumulated to a certain extent even in the fluidized 
granular absorbent material, the suspended substances are removed from the absorbent 
material by air washing. The air used for washing the absorbent material rises and 
serves to wash the membrane module which is disposed at the top of the processing 
device. In other words, by circulating the raw water, soluble substances are removed by 
absorption into the fluidized absorbent material, and some of the raw water is clarified by 
the membrane module to produce processed water. 

[0014] It is also effective to make use of the circulating fluid bed device for removing 
soluble substances, described in the aforementioned JP-02-075304-A. The circulating 
fluid bed device described in JP-02-075304-A is such that a dividing plate provided in 
the center of processing tank divides the tank into a raw water upward flow section and a 
raw water downward flow section, the downward flow section being filled with granular 
absorbent material, and the raw water being supplied to the device from the bottom of 
the upward flow section, so as to circulate within the device and fluidize the granular 
absorbent material fill layer; a guide plate is provided at the top of the upward flow 
section and a separator unit is provided at the top of the downward flow section so as to 
promote granular absorbent material separation and prevent the granular absorbent 
material from passing beyond the guide plate and flowing out together with the 
processed water at the top of the device. 

[0015] In this circulating fluid bed device, accumulation on the granular absorbent 
material layer of the suspended substances contained in the raw water is prevented by 



the fluidization of the granular absorbent material, and separation and guidance of the 
granular absorbent material to the downward flow section is effectively performed so that, 
by providing an external pressure membrane module above the guide plate at the top of 
the upward flow section, and efficiently removing suspended material in the rising raw 
water with that membrane module, it is possible to remove both the suspended 
substances and the soluble substances at the same time in a single device. 

[0016] Note that the membrane filter device of the present invention can also be used 
for processing sewage by the activated sludge method, and can be used in place of a 
sedimentation pond in activated sludge treatment processes, or can be expected to 
increase the efficiency of activated sludge treatment by causing activated sludge to be 
present within the filtration tank and causing a biological film to adhere to the absorbent 
material. 

[0017] 

[Embodiments] FIG. 1 illustrates an embodiment of the membrane filter device of the 
present invention. This embodiment serves to describe the present invention in concrete 
terms, but the present invention is not limited thereto. 

[0018] (Embodiment 1) A filter device 1 is divided into a raw water tank 3 and a 
processing tank 4 by a dividing wall 2. An air diffusion device 5 for air washing is 
disposed at the bottommost part of the processing tank 4, and a perforated plate 6 for 
supporting granular absorbent material is disposed thereabove. The air diffusion device 
5 is disposed below the perforated plate 6 in this [example] but it may also be [disposed] 
within the granular absorbent material layer 7. External pressure membrane modules 8 
(this may be one module, but is normally a plurality of modules) are disposed above the 
granular absorbent material layer 7. In addition, a water discharge weir 10, lower than 
the dividing wall 2, is provided at a position higher than the external pressure membrane 
module 8, and an overflow 9 is provided at position higher than the dividing wall 2. The 
bottom of the raw water tank 3 and the bottom of the processing tank 4 communicate by 
way of a pipe, a circulation pump 1 1 being provided midway along the pipe so as to be 
able to circulate raw water between the two tanks. 

[0019] The operation of the membrane filter device 1 is such that, first raw water is 
caused to flow into the raw water tank 3 of the membrane device 1 , by pump pressure or 
natural downward flow. The circulation pump 1 1 is started and the raw water flows into 
the bottom of the processing tank 4 from the raw water tank 3; this results in an upward 
flow that fluidizes granular absorbent material in a granular absorbent material layer 7 



and the raw water, which has been subjected to absorption processing, passes over the 
top of the dividing plate 2 and returns to the raw water tank 3. Thus, while the circulation 
pump 1 1 is running, the raw water circulates through the raw water tank 3 and the 
processing tank 4. 

[0020] By starting a suction pump 12 that is connected to the external pressure 
membrane module 8 by a pipe, some of the circulating raw water is output to a 
processed water tank 13 as processed water, the suspended substances having been 
removed by the membrane. Normally, the raw water balance in the filter device 1 is 
maintained by adjusting the inflow of the raw water to match the flow of membrane- 
processed water. The flow of raw water circulating between the raw water tank 3 and the 
processing tank 4 is made greater than or equal to the flow necessary to fluidize the 
granular absorbent material. It is also possible to process [raw water] without circulation, 
if the flow of the membrane-processed water can be made to equal the flow of raw water 
necessary for fluidization. 

[0021] When the granular absorbent material layer 7 and the external pressure 
membrane module 8 need to be washed, washing is performed by feeding washing air 
from a blower 15 that is connected to the air diffusion device 5 by a pipe. At this time, it 
is preferable that a discharge valve 14 disposed downstream of the water discharge weir 
10 be opened and that the suction pump 12 for the membrane module 8 be stopped. 
The degree of opening of the discharge valve 14 should be adjusted so that the amount 
of water discharged matches the amount of raw water supplied. 

[0022] The air that is diffused by the air diffusion device 5 eliminates suspended 
substances retained by the granular absorbent material layer 7 to the top of the granular 
absorbent material layer 7 and further air washes the membrane module 8 above the 
granular absorbent material layer 7. The washing discharge water passes over the 
washing discharge weir 10 and is discharged by the discharge valve 14. [Washing of] 
the membrane module 8 is normally performed by air washing, as described above, but 
in addition to this, processed water washing or the like may also be added. 

[0023] (Embodiment 2) The membrane filter device of embodiment 1 was a device 
wherein a fluidized granular absorbent material layer was provided below the membrane 
module, but in place of this fluidized granular absorbent material layer, the circulating 
fluid bed device for removing soluble substances described in the aforementioned JP- 
02-075304-A can effectively be used. 

[0024] Hereinafter a membrane filter device in which a circulating fluid bed device is 



disposed below the membrane module is described using FIG. 2 as Embodiment 2. In 
FIG. 2, the membrane filter device 20 comprises a circulating fluid bed device 21 and an 
external pressure membrane module 22 disposed thereabove. 

[0025] The circulating fluid bed device 21 is divided by a divider plate 29 into a raw 
water descending section 30, which is filled with granular absorbent material 25, and a 
raw water rising section 31 . Raw water is supplied to the bottom of the device 20 from a 
raw water supply part 24 and rises in the raw water rising section 31 . The granular 
absorbent material 25, with which the raw water descending part 30 is filled, is gradually 
supplied at a suitable rate from the bottom of the divider plate 29, which is cut away at 
this bottom part, to the raw water rising section 31 , together with the raw water in a 
turbulent flow that rises and, in the course of this, the soluble components in the raw 
water are absorbed by the granular absorbent material 25. 

[0026] The granular absorbent material 25, which rises together with the raw water, 
impinges against a guide plate 32 at the top of the raw water rising section 31 and is 
moved in the direction of the raw water descending section 30 and accumulated in the 
granular absorbent material 25 fill layer. Some of the raw water containing suspended 
substances is conveyed to a filtration unit 23 above the guide plate 32. Suction filtration 
is performed by way of an external pressure membrane module 22 disposed in this 
filtration part 23, using a suction pump 26, so as to remove the suspended substances 
from the raw water, and the processed water that has been filtered is sent to a 
processed water tank 33. 

[0027] In the granular absorbent material 25 fill layer, there is a slight accumulation of 
the suspended substances contained in the raw water, but in the raw water rising section 
31 , [the absorbent material] rises together with the raw water in a turbulent flow, 
whereupon [the suspended substances] separate. Meanwhile, periodic washing of the 
external pressure membrane module 22 is necessary. In terms of the method of washing 
the membrane, this may be washed by any method, and various well-known methods 
are available such as a method wherein the accumulation of suspended substances is 
separated by vibrating the membrane by means of diffused air, a method wherein the 
accumulation is separated by direct vibration of the membrane from the exterior, or a 
method wherein washing is performed by causing processed water to pass from the 
interior face of the membrane to the exterior face thereof. 

[0028] FIG. 2 shows an example of a washing method achieved by way of an air 
diffusion device. When, washing, a blower 27 is started, air is diffused by way of an air 



diffusion device 28, and the membrane module 22 is washed by the rising air bubbles so 
as to separate the accumulation. As for the method of evacuating the washing discharge 
water, the suction pump 26 for the external pressure membrane module 22 is stopped, 
or the suction rate is reduced, the raw water supply flow is increased to greater than the 
processed water flow, and this differential amount overflows a discharge weir 34 and 
flows out of the system as washing discharge water. [Thus] washing discharge water 
can be evacuated to the exterior of the tank by increasing the raw water supply flow. 



